INTRODUCTION
It is well known that a functioning ovary is important for the maintenance of early pregnancy and that ovariectomy at the beginning of pregnancy prevents im¬ plantation and induces abortion. This is particularly associated with the presence of functioning corpora lutea and pregnancy can be maintained by injection of luteal extracts or progesterone (Stormshak & Casida, 1964; Keyes & Nalbandov, 1967; Spies & Quadri, 1967) .
The rabbit differs from other species in having a relatively large proportion of ovarian interstitial tissue. The two important progestins detected in the ovarian venous blood, progesterone and 20a-hydroxypregn-4-en-3-one (20a-dihydroprogesterone) are synthesized mainly by the luteal and interstitial tissue respectively (Hilliard, Archibald & Sawyer, 1963; Dorrington & Kilpatrick, 1966) . In the pig and cow respectively, Masuda, Anderson, Hendricks & Melampy (1967) and Erb, Estergreen, Gomes, Plotka & Frost (1968) demonstrated a correlation between the progestin content of ovarian tissue and secretion into the ovarian vein.
Previous workers have reported progestin levels in the ovarian venous blood of the rabbit during various reproductive conditions (Mikhail, Noall & Allen, 1961; Hafez, Tsutsumi & Kahn, 1965; Okano, Matsumoto, Kotoh, Endo & Seki, 1966; Hilliard, Spies & Sawyer, 19686 (Allen, 1950) was applied.
Good separation of progesterone and 20a-dihydroprogesterone was obtained.
Further criteria of purity were not established as previous experience indicated that these were the predominant steroids isolated by these methods (Dorrington & Kil¬ patrick, 1966; Solod, Armstrong & Greep, 1966 
RESULTS

Ovarian venous blood
The levels of progestins found in ovarian venous plasma during the period of pseu¬ dopregnancy are shown in Table 1 . Progesterone secretion was low at the onset of pseudopregnancy, rose to a peak at days 7-9 and gradually declined towards the end of the period. Levels of 20a-dihydroprogesterone were also low at the onset of pseudo¬ pregnancy but increased towards the end of pseudopregnancy. Considerable variation was observed in the levels of progesterone and 20a-dihydroprogesterone. The varia¬ tion in responses was not uniform between the different groups but varied according to the levels of steroid present. A log transformation of the data was applied before evaluating the significance of differences between the groups by Student's i-test since the means for each group were approximately proportional to the standard deviations (Quenouille, 1953) . This group contained one animal with very much higher levels of steroid than the rest of the group.
Progesterone secretion was significantly higher by day 7 when the results were analysed by this method. Although the overall ratio of progesterone to 20a-dihydroprogesterone secretion was greater on day 7, there was considerable variation among individuals and when the mean ratio of progesterone to 20a-dihydroprogesterone was calculated using the ratios of the individual samples the peak was observed on day 9. Except for the mid-period, 20a-dihydroprogesterone was the predominant progestin in ovarian venous blood.
Plasma levels of 20a-dihydroprogesterone also fell in four out of five animals in one group but not until day 15 of the cycle. However a single animal had greatly increased secretion (130 µg|h.) at this time which altered the mean for the group. The mean secretion from the other four animals was 2-69 + 1-51 (Fig. 1) . There was no reason to exclude this other rabbit from the group.
The rate of blood flow varied considerably between different rabbits. The times of collection of blood samples, the flow rates and plasma volumes varied and the means for the groups are shown in Table 2 . While some of this variation may have been a reflection of trauma during the surgical procedure, the flow rates were generally higher between days 7-11. 5 7 9
Day of pseudopregnancy Changes in ovarian tissue development The weights ofthe ovarian tissue components are recorded in Table 3 . Corpus luteum weight increased and remained high at the end of pseudopregnancy whereas proges¬ terone secretion declined, indicating a loss in synthetic capacity of the luteal tissue especially by day 15 (Fig. 1) . The weight ofinterstitial tissue did not alter significantly during this time. Tables 4 and 5 show the levels of progestins in the ovarian interstitial tissue and corpora lutea respectively. In luteal tissue, progesterone was the predominant steroid and levels increased between days 5 and 13, whereas in interstitial tissue, 20a-dihydroprogesterone predominated and progesterone concentration showed less variation. The concentration of 20a-dihydroprogesterone in interstitial tissue remained high towards the end of pseudopregnancy. In both tissues there was a marked drop in The ratios of progesterone to 20a-dihydroprogesterone in both the blood and tissue samples also varied during the period of pseudopregnancy. This ratio was highest both in blood and in luteal tissue on day 9. The increased ratio of progesterone to dihydroprogesterone in ovarian venous plasma was significantly greater on day 9 than at other times, and the pattern of change in the ratio reflected the levels of steroid in luteal tissue.
Steroid concentration in ovarian tissues
DISCUSSION
The present observations on progestational steroid content and secretion by the pseudopregnant rabbit ovary are very similar to those reported by Hilliard et al. (19686) . Secretion of progesterone by the rabbit ovary was found to rise to a peak on the 7th to 9th day of the period of pseudopregnancy whereas the increase in 20a-dihydroprogesterone was maintained for a longer period.
Considerable differences occurred in blood flow rates which may have been due to differences in surgical trauma between the animals. However, Rathmacher & Ander¬ son (1971) also observed differences in blood flow rate in the ovaries of pregnant rabbits and it seems likely that the changes in blood flow which we observed were associated with the functional state of the ovaries. Changes in blood flow might also account for the higher contribution of steroids from the luteal tissue to the total ovarian output which significantly altered the ratio of progesterone to 20a-dihydroprogesterone secretion on day 9.
The increases in progestin secretion were not artifacts due to differences in blood flow, since a similar pattern of changes was observed when the results were calculated in terms of/ig/100 ml plasma or /¿g/rabbit, substantiating the observations of Hilliard, Spies, Lucas & Sawyer (1968a) and Mikhail et al. (1961) . Similar changes were found by Hilliard & Eaton (1971) during the first 10 days of pregnancy in rabbits.
In our studies, individual rabbits on days 1, 3 and 15 had a much higher steroid secretion than others. Those on days 1 and 3 could be accounted for by small samples and flow rates but that on day 15 was very high and unlikely to be due to an unde¬ tected pregnancy. Hilliard et al. (19686) found that 20a-dihydroprogesterone secre¬ tion in the pseudopregnant rabbit remained increased for several days after the end of the period of pseudopregnancy and this has also been observed in rats (Fajer & Barraclough, 1967) .
Similar increases in progesterone secretion occur at the time of implantation in pregnant rats (Uchida, Kadowaki, Nomura, Miyata & Miyake, 1970) and in the luteal tissue of non-pregnant cows 11 days after ovulation (Hafs & Armstrong, 1968) . It therefore seems likely that factors regulating the synthesis or activity of enzymes involved in progesterone reduction in luteal tissue play a crucial role in the regulation of implantation in the rabbit as well as in other species. The change in favour of progesterone occurred on day 7-9 at the time when blastocyst implantation would occur in the pregnant rabbit, and probably reflects a change in 20a-hydroxysteroid dehydrogenase activity.
Our observations suggest that the production and secretion of progesterone by the luteal component may be one of the most important factors in blastocyst implanta¬ tion, since progesterone rises to a peak at this time. The change in the pattern of progestational steroid synthesis coincides more directly with the time of blastocyst implantation than does any specific change in oestrogen production which falls after coitus and then generally increases after the 4th day of pregnancy (Hilliard & Eaton, 1971) . However, oestrogens are also necessary for implantation (Hafez & Pincus, 1956; Shelesnyak, 1960) and non-luteal ovarian tissues appear to be important in the maintenance of blastocysts following implantation in rats and in preventing résorp¬ tion of foetuses (Kraicer, Kisch & Nussbaum, 1971 ).
Fajer & Barraclough (1967) found a drop in levels of both progestins in the ovarian venous plasma of the pregnant rat on day 5. They suggested that this may be the consequence of oestrogen production by the ovary for implantation of the blastocyst as indicated by Shelesnyak (1960) , causing a diversion of the steroidogenic pathways from the progestins.
The finding that production of progesterone started to fall at a time when the over¬ all size of the corpora lutea was still increasing, indicated a loss in synthetic capacity per unit weight of luteal tissue similar to that previously observed in vitro during oestrous cycles in pigs and cows (Duncan, Bowerman, Hearn & Melampy, 1960; Armstrong & Black, 1966) towards the end of the life of the corpus luteum. The overall progestin synthesis was maintained at a higher level for a longer period but towards the end of the period the ratio of 20a-dihydroprogesterone to progesterone increased considerably. Hilliard et al. (19686) have suggested that the low levels of 20a-dihydroprogesterone early in pseudopregnancy which in some rabbits are below the levels of detection of this method, are the result of tissue depletion caused by the pre-ovulatory burst of 20a-dihydroprogesterone release (Hilliard, Hayward & Sawyer, 1964) . The increase in the ratio of 20a-dihydroprogesterone in the plasma was not apparently related to the interstitial tissue weight which remained similar throughout most of this period. At the end of pseudopregnancy, 20a-dihydroprogesterone levels in the venous plasma were declining in some animals whilst there was evidence of accumulation of this steroid in the interstitial tissue, and the fall we observed in 20a-dihydroprogesterone secretion on day 9 appeared to be associated with a change in luteal function.
The function of the abundant interstitial tissue in the rabbit remains obscure. Hilliard, Penardi & Sawyer (1967) suggested that 20a-dihydroprogesterone was a factor regulating release of LH. Luteinizing hormone increases synthesis of oestrogen (Mills, Davies & Savard, 1971) and it is tempting to speculate that the high levels of 20a-dihydroprogesterone in the rabbit, an animal which is normally associated with constant oestrus, may be important in maintaining high levels of oestrogen secretion in this animal and may possibly be associated with the increased oestrogen secretion in pregnancy in other species.
